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(57) Abstract

MEDICINAL COMPOSITIONS WITH CHOLESTEROL-LOWERING EFFECT

Medicinal compositions with a cholesterol-lowering effect containing as the active ingredient compounds having the effect of

activating a peroxisome proliferating agent activating receptor PPARS or the effect of activating PPARS or pharmaceutically acceptable salts
thereof; medicinal compositions with an LDL-cholesterol-lowering effect; and a method for identifying compounds with a cholesterol-
lowering effect characterized by assaying the effect of activating a peroxisome proliferating agent activating receptor PPARS or the effect of
activating PPARSS and y. Means for Solution: it has been found that compounds with an excellent cholesterol-lowering effect on humans or
higher organisms such as ape have the effects of activating PPAR 3 alone or together with PPAR y. There has been established a method for
identifying compounds with a cholesterol-lowering effect whereby the aimed compounds can be quickly and efficiently screened and
selected from among a number of compounds by assaying the effects of activating PPAR & alone or together with PPAR v.
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ZALRATFO-IETERZETIEFERY. AVATFO—- IV ETERMSLDL -
AVRTO-NVETERTHIEFHERY. BEICALRATO-IIVETERZ2ET 1L
BVOREFREZE L TRIVFF2 Y — AMESEEH(CR T prAR 6 EHER, X
(X PPAR O Ry EHLERZRRTII L EBHRETIHELZIRETIE2EM
&7 5,

BRTR £ B30T LEOBSENICEOTENLIVATO—IWETH
BEHT3{LEMIL praR 0 N2 6 RU T EM(MEBERT I LERB UL, £,
PPAR O iEME{LIERA, XId prar 6 RU v BHILIEROBREICEY, SEOLEEYMHD
SEEADMEMICRY Y —=VF LRIRLBZILAFO-ETHERZETS
LamoORTEHEERE LA,

PCTRESWTAM SN ERHBEO AV 7V y P BE—HIBER SN APCTHNRAR  RET 5 2 HIEA Shd a— NBEE®)

AL TAan=T Fl1 Z4V5vF LK RY-5rh S1 ARopY=x=7T
AM TAR=T FR 23vA LR YRY7 SK AuYr%7
AT —=ZMU7T GA HRv LS vY% SL ¥xJ-LEX
AU F—=X}3V7 GB 5@ LT Y}P=7 SN XA
AZ TEAL DX GD Zvi¥ LU A2%vIny SZ AYVIVF
BA ®RA=T - ~AV=A+ GE ZAYT LV FhI47 TD F¥—F

BB /KR GH #H—¥ MC %43 TG p—d—

BE ~SA¥— GM HJr¥7T MD EAFYy T) 3o%AF>
BF ZA¥+-77Y GN ¥=7 MG =¥ YRAha TM M2 A=RFY
BG ZAMYT GW X=7 . ¥ MK w7 F=7Ba—ox5d47 TR bhaa3

BJ =<t GR ¥Vvx #aE TT Ml=¥y k- bod
BR 73vn HR 70T7%7 ML =Y UA 9254F

BY A~ HU Avﬂg— MN ®>da UG 9wiavy

CA H}+¥ 1D A¥FXVT MR ®=Y3=7 uUs *8

CF BPRT7T7Y% 1IE TAASYF MW =594 UZ DXRZRAYY
CG avd— 1L 4R3xp MX A2¥o VN Y4=xbFah
CH AALX IN A¥F NE =Yx—a YU =A=2FVY7
Cl a—}IR7—n IS TARGUF NL #3534 IW YvnsS=z

CM FAA— IT 4507 NO J/)~pYx—
CN @ JP NZ z=a—+I—5vF

CU &a—n0 KE #¥=7 PL R—-3FvF

CY ¥*7oR KG XA¥R5y PT RHAbHpn

Z Fxpa Kp dtwity RO A—==T

DE FA4Y KR ug RU o©ov7r

DK Freo—2 KZ »¥FT7Ryy SD A=}y

EE xTX}h=7 LC ®rhAiT SE AYyz—Fv

ES ARASYy Ll YEFvva¥qy SG YyHH—~L




WO 99/04815 PCT/JP98/03266

R W &
AVAFO-METHREET 2EZRERY

Bis 5

FREAL, (1)pPAR 0 EMIEMEL <2 Prar 6 BRU T EM(LERESE T3S
W, REEOBRENCHFESNBEEEVMS ELTESETZILRAFO-IETE
AYIERMEMY, (2)IVRATO-IETHERNSLDL —aLRFO—IETHERT
HLEFMBAY, (3)p— [3—- (4-FEFIN-3-bRO*>—-2-7OPNLT T
JEY) TARFL] 7B, R EOBESNICHEINIELEVRS & T
BSAVATH-IVETERZAT 2EEMERY, RU(4)ILRATFO-IETHERES
TRLEMERET BLHDHETH > T, NIFFS Y — ASEEER(ESEG
PPAR O ETE(LIER, X3 PPAR 6 RUSPPAR 7 EMLERERET S = L2 BMEd
5Ki% ICHTS. ' ’

HROEM |

MAPERLNILDEM, BICLDL (low density lipoprotein) —3L X570
=LA DEIIE, BIREELS SR ITEEARERO—DELTELIONTWS,
SETRHMSNTVSLDL-ILRFO—METELELTIE, AL IFO—ILESRE
DERERTHS HMG-CoA (EROF L AFNINS YN CoA; 3-hydroxy-3-
methylglutaryl coenzymeA) RIMEDHEEFPEEANATOIALAFO-IDOE
RRMERE EDBH B, PIZIE, HMG-Coa BIAMEMEIRSICLZMELDL -3
LATO-IVETORFE, E&LTHRRTOIVAT O~ LESKREC L MR
ALRAFO-)LE TORBEVERBOETRETNICLS LD L SEHRATHEAE
RICBED<HDTHDLENS (J.Lipid Res., 33, pl569-1582, 1992).

HMG-CoA BILBRMEEARMD 1D, L ONRIF L 0% | HEKRREBTIE, @EAD
MFEIVRAFTO—=ILLA)VIREEEH 1 BRITH2 0 %DETEERL, TOERODKR
BTHIUBBLZETRESTERNILMRENATINS, 4. OELILIFO
—JV 220mg/a1 U LOBEBEMAERBZICSNTS, TOETRIIHN2 0 %Y BRETHS =
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EMRESNTNS (WWFEIED, BKRESE, 4(3), pa09, 1988).

—7 B0 63-35626 SRMICFTEHEI N TS yM-16638 (LWL, TR, B
SRS-A(AO— - UT7IF4 0T - HYTRIVRA FT - 7FT745F>—:slow
reacting substance of anaphylaxis)EN{ER%E28T3/{LEMTHY, 4D
TUNF—-ERE (BIZEREXME, CARES) PENEOLRUMES, SEME
OFP; - BRFLLITRBBH &S L TERLE I EMMSNTIVS (Arzneim. -Forsch.
Drug Res., 38(1), p682-685, 1988, Prostaglandins Leukotrienes,and
Essential Fatty Acids, 36, p43-47, 1989).

COEEVDONEE HREESL LTOBRKRERICSWNT, BHcHE FTlAham
AAVZATO-IMETHERZETICEDNRBEN, TABMRRICE O THRIESHAE
RZERT LR ENTIVS (Drug Dev. Res., 38, p86-92, 1996, HEBIE
2-215717 S2H). LROMFIVRATO-NDETERL, @EACHLTH26%
(60mg 25 )~
4 1% (120mg 25 )THY (Drug Dev. Res., 38, p86-92, 1996), AL N4

BAREBRICELTHI2 0%~ 5 0 %DETEERTRSIBREOWS 0% ERL 7
o SOESBEMCHTZHOMAILAFO—NOETHRIL, HDL(high- © °

density lipoprotein)—3JIVATO—-ILDETFTTIIZ<, LDL-aLRFO-J,

T7REABHBOFELRETICEATIHOTHY, —K, MFRUYLXYYEY RLALIS

HLUTIIEDETHERILIEI &A% > TIVS (Drugs, 53(2). p299-336, 1997).

YM-16638 DMF IV AT O-IETIERBFICETIINETORELS, KT
DAVATA-NESHRBEMREE TSI & (Br. J. Pharmacol., 118,
p174-178, 1996)EUICHIEBTOL D LEBEADEMR(LL LD LESBAREFRIEL
NIVERNESEAERERTHEMMAEINTIVS (Drug Dev. Res., 38,
p86-92, 1996). LMULANS, ChoDERE3IEEIT yM-16638 {LSMDOKR
BREFEOELZSIHMICOVWTIITATH - /=,

BE, MPREELVALOETICHME T 3ROSR OB ICET 2HRD
BT, BARBETHS pPAR (RIAF Y — ABTEEEM(DBES peroxisome
proliferator-activated receptor)DFEEMREEN/=(Nature, 347,
pP645-650, 1990). PPARICIECNETICKELS NI TIDDOY T 9 4 TDHEENM DS
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NTHY, PPAR @, PPAR 6, PPAR T &¥FY 3 (Proc. Natl. Acad. Sci. USA,
91, p7355-7359, 1994, EOH B B¥E, 40(13), p50-55, 1995). HEIC,

B2 OEEMICTOVT, PPARDY TS A TDERPTDOIEEETERICOVTOR
EMBBEINTNS, AR, BRBARETHDIF7VI DL O+ REAMIL, prar
TOUHZETHY, EFCBVTHAZEFDOALZFO—)LLAJUTET S0,

mEMITVEY RURIVEBBICETE A3 &8MONATINS (Diabetes, 46,
p433-439, 1997, Diabetes Care, 19(2), p151-156, 1996, 15(2), P193-203,

Diabetologia, 39, p701-709, 1996 <X#k1>). —#, H<HSIEHETE
ELTARVLLNTVD T 4 7L — FREFIL, PPAR aDVH Y RMBREBTI &M
MoNTHY, BERTE, BOOFFUTZ AU LO—-LLAXILOETHR LTSRS
5N TS (Proc. Natl. Acad. Sci. USA, 94, p4312-4317, 1997, Drugs,
40(2), p260-290, 1990<IHk2>),

7470 — FRERIEHIC pPAR a DIERYF L RELT,
Wyl4,643(Pirinixic acid)PSHMSNTIVSH(EMBO J.,11,p433-439, 1992,
Arch. Biochem. Biophys., 228(1), p185-196, 1984,<X#k3>), H%4%
PICHTHRRETERICOVTERSRIAD. SO, AMEELEELTRLSID
TOREY AU (PGL,) BKICIZPPAR @ % PPAR 6 &EM(LERIZAT L = & HEEER
z’:’h‘cc\énf(Proc. Natl. Acad. Sci. USA., 94, p4312-4317, 1997), &
DREBETHBIHNNTARIY A1) 2 (cPGI,)ICIE, PPAR a & PPAR 6 DE Y H
YEEEOBZESBEZN TS, LML, BSOS EETHERICHT 35
IREB/ESNTIXVZLV(I. Biol. Chem., 272(9), p5367-5370, 1997, Proc.
Natl. Acad. Sci. USA, 94, p4312-4317, 1997<3M4>).

—7. RERXFALXMGB 2292885 IC[E. Nucl (EhpPaR 6) BEGEEM(LT S
AER5THILLCLDBIEUERNY L—AEh TS0, BEEICETRE NS
BRBMLICBIET 2ROV ANNERMT 3 50RHIE. FUSUEY RORSHCEET
2H0THY. AVRFO-IETERICDVWTIHASEIRGRES TN TR,

#oT, HEDRMRICHHDS T, mEFILXFO—IMETHRIC praR DVLFRD
YISLTHBRELTNBDOMICDNTHE, REEREATIEL,

PPAR DY T 5 A4 TS T H2HRUEMBFEICR T AL RFO—IETHIZL, &

-3-
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LRRFELY SENLRRERT I EHMFTE 3. R TIR, LRIEBBFDSAS D
KENTEST, RABETESRABRVBEINTRIEN, £2T, ppAR DH TS
17005 T SERBFHSRSHTHY, BhAILIFO—METHEREEL, ER
RELTRSBRETE 3EROMRNSYLE TN S,

REBOBR

FRAEFL, LR M-16638 DAL RFO-NMETOERBRFICONT, BER
REFTOILER, ZILAMY PPAR 6 RU 7 EMEAEET A L E2XRBICL U
OHTRVWELEZ. CORMR, KU PPAR TDYUH Y RTHEFFVYSUIF RS
MHMEIVRTFO-UARLEETS AV EORROB|ENS, LRALRTFO~
IWOETIERICIE PPAR O BEICBASE L TOBDTIRAZ LN EE X, PPAR 6 EMLHE
RERTHEEMCOVWTEICHAR L. BN, Prar 6 E14E(LER, X praR 6 RU
TEEEFERAZMNET S E2BARETIHELEANB&ICKLY, PPAR 6 EM(LHE
RERATHIHEAVMERRBLLE. CORBR, FraBHETcz 281130 [CHREEA. -
MERIERAERTIEAMELTHRENZp— (3 - (4—-FEFI-3 -k KO+
-2-70OENT/%Y) TOMFS] 72 =)LEFEEDS pPaR 6 RIS T ER(LERE
HU, BOBSCH yM-16638 ERHRICENAMFILAFO—ILETHERRULD.

L-AVRATFO-IHETHERZRT I ENBSIMERVARRICBVLWTRHEN, & - -

NODMRICE TN TARBAE TR LA,

E}S, FFEAIL, prAR 0 EMALIEME L <I(2 rrar 0 RU v EMILEREST 3L
BY, R EDHEANICH B ENIEEEAYRS L LTAETIILAFO—IET
EREATIEEERMICET S,

Fo FRAR. LRIVATFO-NETHERMLDL - ILATFO-IETHBT
b SEFEHEAMICEET S,

BICARRAI, p-[3- (4—-FEFNL-3-E Rafs—-2-aeizz/+
) TORF L] 7 VEBBRIEEOREENICH B S NBELEIRS E LTSS
T3AVATFO-IMETEREE T 3 ESEMAMYICET S,

BICEL, FRUAIZ, AVATFO-IETEREETILAYMERTT A HDHE
TdH>T. PPAR O EMILIEA, XIZ rrar 6 RUTELERERNET S - & 2158
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ETHHEICHETS,

LUF, FRBBICDWTHMICHAT S,

FRBICBWNT, RIAF2 Y — ABBEEHCSEE prar EHELER & 12,
TORBHOV N FEEBMICILSYIEENICHES - FAL, dUIZMIENIcH
RU, TOVHY FREEZBHICK > THERBMSSI SR SN MBBRBOERDS
TZEKRL, TORBHERERAEZART I EICLYRD SNDNEMEA, LS
FEEM (CSTRBJELVLTRVESAFIVZILT 4 94 KEM) OMRTOEMEE
CUBRUT, MASNCHEESD D EWELABSICHERLERS Y LA 2,

FRACEVT MAVRFO—IMETERI &i3, BELALONFEDOILRFO
—JUE CERDOVEL ENDBE 220mg LLL ) 2B BICETE E3ERAEE%L, Ol
ATO-NMETHRZRTERERYE. OFIVIAFO-IDOLRICEET 8B4
BOFHRUCAERICERTH S,

FRADIAVATFO-METHEREE T 2EEARMDSEDRS ELTSETS

Tppar 0 EMILIEME L< (L pPar 6 RU 7 ERLERERTIEMIER, 7385

N7 ANVICERENTOSEL ORXMLEMORHNSERBOILVRFO~LET
FREETHLEVDARHECLYBRENEZ OO, HBVIZCASBRENAES
MOBZEFR L CBRETRICLVFRICER LSS, 2MXEHRICHDS
3 PPaR 6EMALIEM. XX PrarR 6 RU T EMAEREETILAMELTIATS
HDTHS.

IREFNICHFBSINDIEI &1, ZEAVIBRUIER LM T IIETHY, E&KIC
MUIFSHETHIbDEEKRT S,

AN, MEAREL < (IHREEOBMME, 55 0MIEHRE L IEHRISR -
DIFTHY, BFPHICHELD SINEDIFE LTI, BANICIHIEE, R{kRR,
AVMKRRL, WREL WEEL < (IMEBSOLE, RIIVE B SOCHUE o
AV, IOVE, ANIE, TVE, TLA OB, UB UL OE, ERE 4T
VB, ASTVANKVE, TICRIKUE, XOECRIVKRVEBELLIE, LT
RAVKBEFORRE, RITANSFUBEL NS I VBREOBMT I /B
EORME, FRUDA, AUDA, IURLYDA, AL, FIVIZHA, F

-5-
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VLARERMBIGE, AFNT IV, ITFITIY, IH/-NTIVREDTHER,
UD2, ANZFUBEDERMET I /BEDERT VESYASEE#IFE o EHE
%35,

B, FROMCEMIKAY, T9/ -V ELOBENYOBRSITEEERT 3188
BHY. FRARL, NSOKNY, BENVRIESSEOSBINEbDHS L
RELeYELTIETS,

FRAOIAVRATFO-IETHRES T LAMORES L, Y% DAV ]
JESEEMELRE B PPAR 0 EMEILER, X3 prar 6 RUCT ER(LERENT T3 o &
ERRETIAHETHY, {LAYMD prar 6. NIt prar 6 B 7 EMILERDOEED.
AVRATA-METHRRZETHILEMERIRT DA EERMETIHDTHS. THE
(3. (a)PPAR 6 3 \\M3 PPAR v RBEDMEENMER 20— RT3RBAtY DR
RUOER, (v) LRRBGEHN LR TIRETABAICOVTO 1, RULEROS
EER, RULK— —BEFORE LLBEVOER. () cOBRNERNSEE
NDEFSYRT oAy, (QRBENBLAVORM, RiK(e) LHi—s —BE
FORBOUE, (£)HRILEAYWEI FO—)LELBL. pPaR 0 EMALER, Xit
PPAR 0 RU 7 EELERERTLAMERRTITIRNSAY, BHEERANS-L
L&Y SHOEEMEZRERDHBNITAEL, SUFARI Y- 543 & M.
HETH B,

LETR(a)RU (b))}, FF, BRZTBEOUAY REHERE L TRIZhAEHD
ThY, B#MIE, B8 (saccharomyces cerevisiae)lICRIATAIHNSH h— R
MRAMERHE GAL4[GAL] (galactokinase), GAL7( @ -D-galactose-1-
phosphate uridyltransferase), GAL10(uridine diphosphoglucose-4-
epimerase) DERAEHE F & € DIHEERT) uass(galactose upstream
activating region) EDBEZHALIVKR—4—RTH S (Cell, 40, p767-
774, 1985, 52, p161-167, 1988, 52, p169-178, 1988, 54, p199-207, 1988).
RIS 1 ICEHD, MBOGALAEADDNABAEEZHALAL K-S -2
TA(J. Biol. Chem., 270(22),pl2953-12956,1995)L14M, PPAR O DNA &

BRENEE T BI5Z M (peroxisome proliferator responsive

-6-
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element,PPRE) ZHA L/ LR—F — 2 RF A (Proc. Natl. Acad. Sci. USA, 94,
p4312-4317, 1997, 91, p7355-7359, 1994, J. Biol. Chem., 268(8),
p5530-5534, 1993) YNOTFUTFISHA oV FROVEMALIEL A= —
YATA(3. Biol. Chem., 270(41), p23975-23983, 1995)/EMHIAALET
bHd. -

KRG 1 ICEBD, X9 —OBEICHELREFEEICET 3BENERFICONT
(¥, Basic Methods in Molecular Biology, 2™ Edition (Leonard G. Davis,
W. Michael Kuehl, James F. Battey, Prentice-Hall International Inc.,
1994) RUMRIY - 5, “NAARBRAISI L 15y ROBERRIFORR"

[PILEHE, BABAZE (FH) (1995%F) 1 28E(ICHFS S ENUETH 2,

ZRADTIE (a) THEATIBEFRANI S —1L, GALAZHEDDNARLS
T (GAL4-DBD) Z 0~ R T 2 BEFEBRICSUHIRORY & —, PGBT9 DNA-
Binding Domain Vector (N #—H44 X 5. 5kb, GAL4-DBD $EIEET L ELYY

ERETF Amp" BINENRI ¥ —AICHT S ; /79948 THY, €0 GAL4-DBD S
BOEELCHBITINFINI Q-0 094 b (Mcs) ICBMIE T IBASBEOYH . =~

Y FESREEEATHILICL> T, MMNTRAE NS+ A SBARNSSATEE
BB Y~ LBYBBIDICRENBEDRVHDTH>T, peBTo ICHRZTHES
PAS2 DNA-Binding Domain Vector(/R/ivi#tEh)ZRAW3Z&HTE3L, XHt
(Cell, 52, p169-178, 1988)ICEEMDAECETFDLEELFIBTIZ&ICE-TH
BRIIFEETH 3.

TH(b)TERYT S, EHEFASEAEICHTILEERL LiR—% —BEFOR
BRIS—I3, RATHICEEREBBLTHEDON S 7 15— BEF+ALRE
NOF— (END=URH5—2(pev-B2), FE{A4EE () ) ICHALELOT
HY, TOHER, BE, BLRHRERBNEETIEVHE 28R LTEAZNS,
05, fIZIE, VR—9—BEFOES [CHBPALEDIC, FXFESNSHREREE
THLR——-BEFEUML, RERRERATILVS LS ABRAFREAVTH
L, ERTOBEHLRBERT ILEEROBRIIDNASKB I TERENS,

B, AMDEERERIL, DNA SRBICK VRT3 2 & bAEETH B4, pescar
reporter plasmid (/N 79)ttBl) D& S (CERICHIRDBEXR RS 9 — (C%ﬂ&i&iﬂf

-7-
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WESHDZEEATHEHRIETHY, FELLIL, LSPOREICERT I%REE:
PTHEEDORVESEEREZRR, ERTIZLNEELL.

BHBTOE—F—, RUS—Z2—5—RHI, FEL FERERBEDTELTS
SLOICEIREN, HERATR<ASNATVIHDTHS., Thdl, BEBRETF B
CEEICY -1 —8, RUMOBEFIRICHTIEENRZHICL > TIFBARER L
B®BALB5. '

FRADIVATO-IMETEREE T HLENMORRFE TR, TR (c)TH
RU-BRMORRICAVSFE LIVBEMIRE (L, AXILAE, ARIFBBOLS
RE, RRXIWASOHERTH Y, Hepc2 MM, NIH-3T3, COS-1, COS-7, U-937,
CV-1, KI-293 ESMRRNTHDTHY, $IC HepG2 © CV-1, NIH-3T3 HEANITFE
Lh. ShooilzsAWVCBEFEAICETIREBRMGE, 7L< IIMBRELED
PV, BARGFENSZDPOSBRINIC VRGTH T, RBREH 1 I2HNT
MALELYRI O M7 I VICLBBEFHEAFTEICRS L,

IR@R TIANT 7 AVCBBENTNSAEHEANS B L EERICAR L
LEMEBLUSEREETHERLAEGOE, BEFEIAL TSV MBIOEHICHTM
L, %EIE(e)DEEEFT>DOTHY, ML 6D 1T L—FEALS High
through put screening & UTUE T3 2 &EMTAEETH D,

T8E(Q)REWT, (LAYIIBELZBIRICER LSS T CAROEL S SRENE N
2BDTHO>T, EDAFaNX—2 3> DHEE LTI, BMERICEALE2SOR
BEFLENSCHERATIVEY, BEROICLR—9~EL LTHRTI0ICHEFRS
BHREFTTITL, (CAYSHEREREEBTEATNE, BUZBEEMISD, HRO
BOWRERAWSZLLHEHETH 3.

FRUALBIB VRS —BEFORRICEALTIE, Mald, ELXTHE BEEHL,
HUSIHRBEMADL SR, BELAIL, RIBRUALTUELES,

TR()CBVWTHEDOHREEIIBEL LTS, BUBLR—9—BEFILER
TRE<HSIATWS, MELTIE, RIS T 15— (1uc, PV, b 15 Yz ad 3
DRI, =YD= T 25— (luc, pRL, EHS—2#E) , MENATY
BAST 25— (1uXaB), JOS5A7zZa-NFEFIFSYRTT5—F
(CAT), B—D—H55 b ¥ —+H(lacz)Th2.
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TR(ERELT, a2 bA-NELTHARLAYOBREM, BROLTREL
ILHRTIR(e)DLR—9 —BREFRRADIEELWEL., TOEME (3> bO—1
f8) Z1.0& LT, HBLAMOEMZY N KESEEHRTS, praR 6 &LL< [
PPAR 0 RS ICH L THEISER(LERERTLAYMERRT S,

E¥ L ORI ATHEM:

FRAICLVRBMENIEFMRYIE, FREBRE, BB, R4+ Y — A5
REEERBEGBOY TS T THS prar 6 EMAMERAE L < I PPAR 6 RIS 7 Eit1L
FRZRTICLERBETIDOTHY, BICE FOYAREEZSULESEYIC S
THRELYSREWO[ACEVTHRICEN TSI EPSBE I NI HDOTH 3,

ERAODP - [3— (4-FEFIN-3~-KO*x>~-2-7OCNTT/ %) F
ORF>] 7o ZIVERRE, TOHBETORBESICRTE, ¥ F~T/—)LEZE
RUEBFOZEREBAVFETZH, FRAIBCNSOBREFEOBHEEINEHD, 5
WMIESMDLTE#a8T 3. '

FLERBEAMS, BEBLIELERTI.EREDEELTIE, FhUDA, HY
DA, RUXVOAL, WV O A, ZFIIZOASOBEMER, AFLTIY, TFI
TEIV, TG/ =NTIo, USY, PAE=Y, ANF U E0ERISEREDIEDT
YEZOLEHRIFOND, BT, FROULAMIL, TOBRLMHEEOERMEICE
Uik, T4/ - SEOBRAY, H3V\IBESHELTEAOERREEETS
VHELTHRONDIENH S, XRBICIZINSIKEY, T/ —IL% LD,
RUE~4 DHEREOYELTHEEEN S,

FRIALEMIS, RRILEG 1 ICRROFENIHLEEICAMOTOITEIC L YRGS
THRLHURETHY, BRDEE, HA0IZ0EE L THEIND, ERE(LSY
wﬁm%aw&xHE§T56$%%k%%Eﬁ#®ﬁﬁﬁm%ﬁT6:tt;Uﬂ
BETED. HEMEUL, M, BB Tk B8Rt B8 BE5, SE/OTMS
74 =%, BEOFRELERALTITONS, SEOREGBE, BIEEBOMELS
NEUEOZEMRLTEEICL YBT3,

READHR

ARADILRFO—METHREET 5 EZARYIL, SFEABEBETHS PPAR
-9-
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O EMEALIEA, XL prar 6 RUY BHEAERICETE, BICE FHI3VRHILEDS
FEMCHVT, BNADEILRFO—METAR. BICLD L -ILXFO0—JLE
TERZRTHDTH 3.

L FRADIVRATO-IETHREETHLAMORESEIZ, =RICaLR
FO-IETHERICEBN LAY ERRT 2DICERLFETH I ENEIENT
BY, ZHOCEMHSBEEDHBEMICENETIALRATFO-ETHREETS
LEMEROU—ZV/LRIRT B L TEHTERTHS,

o T, FRACEFEMAMIL, LREMICETE, MBILRFO-IEICLDL
—AVATFO-LOEMICEET5EEEE, 05, BALRF0-)N0E SISmE,
REE DREL XEHRELCCRETISEES (TROFELICE T < PLED
LIMEESORME RS, BNEOELICL3HMEECKNENSORNERE, Bk
U7 BSBhARD B ESE IS & 2 AR ERE ORI, BEIRBILICR T < BEE, %
TR O RIHBNRD PIEEIRTE IC & B BNIREE LB B TIREILEES ) SO P R AT 18
HDTERATHS.

FREAD, PPAR 6 EMILEAE L <IZ PPAR 6 R & ERERTSLED,
RBETOEDTVHE, RiF2BLLEEHDRS E LTEHET 2RHIL, FEHBAULICAL
ShHBECMAR, TOMOFMAZMOTHERINS, B5E8H, A8, H T+
IVEL, FAHAL BE, BRSCLZRORKRSE, H30E8T, STSOIHE, 48,
BESFICLBIBROREOVTIORETH>THLL, BERIT, £ BENRO
Fin, MUFEZBLT, B4DOBAICKELTEERESNAN, B, BOBS50E
& BATBHLY1~500meE, FROKRSOIES, BAI1ALAYO0. 1~
S50megBETHY, ChEI1ET H30MI2~4BICHIFTTERETS,

$§mc;6ﬁu&swtbwﬁwmmmabrm,ﬁm,ﬁm,ﬁmm%ﬁmue
o, COLSEEGERYMICENTIE, 1 DXEFNLEOZHMED, Ph<ED

1 DOREELGHRA, FIAIEHE, v b=, 7RYHE, ERkOXSTOPLE
VO-=2R, MESENA-I, FoT2, RUEZAEOVURY, A95AE, TILI
YBRIRXIOAERATNG, HEVIL, BECR-ST, RERSERALUNORM
A BIRIERAT 7Y SBR IR0 ADE S BHBECHER YL — LB A
DL IZHBEH, S0 b—RADLIBERENAR, FIV5 I 8, LT INSEIBO

-10-
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LOBBERPESELTOTHL, SFIRITAHIL, BEICLYS 3l B5F
>.tFD$97DE»t»D~Z.tFD*D7DE»%T”t»D—X79V—F
BORRUIBBMES 2V EBERVEDT A N ATHRELTHLL,
BOREOLEHOBRGHEBYIE, BRNCHFTSIIAEH, 368, B8%5, >0
YTHEL TUFSUEREESSH, —BUICAVSNATERLERE, FIX ZEEX,
I8/ -VEEU. COHEBYETEESARALUNCENS, BRHOL S SR,
Hek#l, EbE, ZEH, BEHESTLTLTHLL.
FROKREOREHDEHFE LTI, BHOKYE, UIIOkEORES, B85, 2
BREEE8T 5. KBEOEER, BEAE LT AL, THARIARUEERR
BABEENS, IKBHEOBEN, BBHELTIE, HZE, OCLYZUa~),
RUIFLTYUA-I, FV=THBOLS 2, T4/ —-LDLS5ETINa—I
B, KUYLR—}80 (BRB) M55, cOL>TERML, BI-HEH, Bp
B, AR, SHA, TEH GIXE, 55 —2) BRBHA GIZE, TSI
B, TANSEUE) OLOIBBBFESATONTSLL, chdRAIZIEL K257y
TRE7 4N —%BTRB, REAORE, NIBHICL->TEELINS, £, .
SNOREROBGHEMYEZIEL, ERANICERK, NIBEOEHEILICRRL
TERTZ-LbTES,

RPERET H/-HDBRROFHE
LIFICREFIZIBEEL, FRAD IV AT O—IILETEREETAILSVMORTESE,
ALRATO-IHETHIRWMESMIC DWW TEICHMICHRT S,
REM1T (AVLRAFO-NMETEREETSLAMORTHE)
(VT IFR=2 3RO 9—-DIER
PPAR 0 RUSPPAR T DU H Y FUMREET ALV ERET2/-0I, BBESE
PELEAEGAL 4DDNAKS KA{/(GAL4-DNA binding domain, GAL4-DBD)
& PPARDY K REE KA A > (1ligand binding domain, LBD)&DEEEGET
RN —(fFR L3 DDT U FR—2 3 RH 5 —% GAL-PPAR @, GAL-PPAR
0, GAL-PPAR 7 W& L/2) DIBRE1T o /2. 21613, 1) FE—ERR% PPAR-LBD D2
O—Z=27, 11)BZRME% GAL4-DBD BEFESHERII—ADBAICLIEHERY

-11-
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F—DBR, 111)BEBRHERANI S —ADYToD—=0 /D3 TEMSLS(J.
'Biol. Chen., 270(22), p12953-12956, 1995, Cell, 83, p803-812, 1995),

i)’VW]'%’-’/‘J—Aﬁf@%iﬁﬁ{tﬁgﬂ(mPPAR; mouse peroxisome
proliferator-activated receptor; mPPAR &, mPPAR 0, mPPAR TYDYH
~ R8T (PPAR-LBD) % PCR(polymerase chain reaction)ICk Ugigx 4
EABRICAVWCT 7L — MIR O XBIZARERHAZN S, #RN AMBSE
Isogen (ZyRI— B 2RV, HET=Za 7R >TERRNAZARLE
W, EPPAR Y T9 1 TV Y KigAHIRE I - KT 3 BEF 20—V 513
BILERLETSAT—DERERIITZRDEY :mPPAR o (GLly'**~Tyr*¢’); s5'.7TC
CCG GGG ATG TCA CAC AAT GCA ATT CGC-3' (EHIFEB 1) & 5'-77G GAT CCT
CAG TAC AAA ATG TCT CTG TAG ATC TC-3' (EFIES 2) , mPPAR 0 (Met!¥~
yr*®®);5'-TTC CCG GGC ATG TCG CAC AAC GCT AT-3' (EBHIBE3) & 5'-116
GAT CCT TAG TAC ATG TCC TTG TAG ATT-3' (H3ES 4) , mPPAR 7 (Gly'”
~Tyr*’*);5'-TTC CCG GGG ATG TCT CAC AAT GCC ATC-3' (RFIBS s) & 5'-11G
GAT CCC TAA TAC AAG TCC TTG TAG AT-3' (BHIBE ) . GeneAmp PCR ¥R
TA9600REAWTPCREREITO-.

11)F®, GRLET S AT —DRMICIL, $IFREEE smaT % 3 \E BamaT THIEGA]
REEE D ICENSRMEINE/BALTE L, #I5%D pcrR A1, Smal & BamHI
THE L THLV/= pGBT9 DNA-Binding Domain Vector(5.S5kb, GALA4-DBD fRi%
ETVEZ) YHEBETF anpt BIIEE T B 0598 E) ICS A4~ 30T B &
CL>THAL, CThICKYERENAXS S5 —% pGBT9-PPAR-LBD B L=,

11i)pGBT9-PPAR-LBD DRICHE NS GAL4-DBD & PPAR-LBD £ I €S
JBIZF 1% (GAL4-DBD+PPAR-LBD) % HindIII/Sall £HLTHIUEL, RARS S
—» pZeoSV(3.5kb, AL UVIMEBRETF zec”*BIEET S ; MivHs ) D2 IF
Inon—rJYA b(Mcs )'l:: HindIII/XhoI ZAWTEHALL. CDOLSICLT
5N 7 GAL4-DBD & PPAR-LBD DF A SEHHRHANY ¥ —%, TNTN GAL-PPAR
®, GAL-PPAR 0, GAL-PPAR 7 &3 L 7=,
(2)VIR—9—RH 5 —DigE

W7 15—EBREFORREEELTE LRI -9~ (LIF, RE-LUC &8

-12-



WO 99/04815 PCT/JP98/03266

BYD)DBRIL, 1)B—BEELToans BERIIOER, BRUi1)E-BRELT
WoT715—ERBNRIS—A\DYTON—-Z0 D2 ITBMSESD(J. Biol.
Chem., 270(22), p12953-12956, 1995, Cell, 83, p803-812, 1995).

1)GAL4-DBD DA ES [(GAL4 BRI GAL4 responsive element, RE, X
(luasg] Z1H (REX 1) RU3EHEYELDNAEH (REX3) 2DNAS
FiB% (Beckman DNA &RXEE 01igol0oooM, Xy &2 #8) #EMALTARLE.
BHEFRERY M1 FEARKICAN, ChosasET4 Ei#F VB UETIER (RE
X4) EHERL, El::hé’émt\‘csmﬁwﬁbﬁﬂﬁﬁ (REX8) Z{ERLL /.

11)GAL4 ISEHBFI(REX 8)IC TATA box BB & MBS H/DNAKKEPCRICE
YERL, W27 125—E7 v A S RAFARRG S~ [EHhS—2RHH~2
(PGV-B2), FF{ABLE (K) 1 DN T 15— FRBREFRII LA s -Blicch%iE
AUZ(RE-LUC). #FB L7 RE-LUC LA ENB RE X 8 RU TATA Kw & R & STE
ASREDIERERMNE, o —4 2P v F+% v b (PRISM™ Ready Reaction DyeDeoxy™
Terminator Cycle Sequencing Kit, 77°3{M N {1V2743° #8)) & B\ TR
%, ©—7>Y—(ABI 373A DNA sequencer, 77 3N N {49376 #8)) £ EALT
TOESENNERRBLUL. REX8EZEURE— LUCIE, GAL-PPAR T & Bt THIl
ICHAL, PPARTDYHETHBCS-045 (FOAYYSYY) £2BMUERE,
BONDVHY REER 72 5—HEN) 55, BUYELERORE 20D HD (R
EX2, X3, X4, X5, X6, X10) LUBRLTRBLEELERT LD,
AFMERKERICIIR EX 8 AL,
(3)PPAR &, PPAR 0 RRTUf PPAR 7 EIE{LEADiNE

ERB (1) RU (2) THBLIEZIFR=2 g oRII—LUR—9—RH S
—ZRAVT LUTO3DODIR[i) BRYMOBEAD® IS XT3 7, ii)
EEMFEMICK ZMALIE, 111)LR—S—BEFRVBOME] 1LY, £SMD
PPARETEILIEBZENEL L.

1) (BRVOBEADOR IS RT3 3))

HepG2 Ml (American Type Culture Collection, Meryland, USA)Z 1™
TIERZY 1 X100 EOHREAET, I5—494 7 I VAAEBI6 9T L—k
7 (BR) B ICxE, 28R, 1 0%DBETHEY LM (Fcs) ER/MUIESILA

-13-
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v JREEA — VB (200 4 1/well, FCS-DMEM (GIBCO BRL)]DTEFLETICHL
THELL.ED®’, 3 7CIRBLE 100 4 1/well DHAIISTEAIEN OPTI-MEM I
Reduced Serum Medium(GIBCO-BRL 3) CHilaZ%\\, pNASHEAE (969 1)
Tr=rD1 910 (50u | FMBB) MY, UTORSESETIHD : 0.01
K g @ GAL-PPAR &3\ ME-PPAR 6 5 UM3-PPAR 7,0.1 4 g D RE-LUC VST
15—ERI%—, 0.02 4 g D pcH110 ERMBWRB|R I~ [B-H5H b4/~
ERBANRS S~ BEFEADERER) , 770770 41579 R #8], 1010
LipofectAMINE(GIBCO BRL), T 5% OPTI-MEMICRET1 SSRIBIRELANDS
BRLEDBD) 2FMLT, 37 CT3MERLE,

i1) (EEWRMIC Kk 2 HAasNE)

HMAZZE 108FCS-DMEM 100 4 1 T2 B, #E{LAY(10'M, 5B SAFILRIL
4% F(DMSO)ICEBBRLAHD)EST 1 0% FCS-DMEM 200 4 1 [C3F7= (2358
UTHEIC4 885, 3 7CTIBREMELS,

iii) (LR—9 —BEFRBELXIILOHE) :

HIBEROCER, 1DV EEY, VT 1S-EERNEATREER (1185
R& EHZ—HE) 100 w 1 EFMLT, ZBT15~3 09RKELE. EDS
5020 u 1 EHFTARATL— MCHRUT, M7 15— EREER 100 4 1(L
Y -ALB) ERML, aB-2100 B {EPRNCUERET (7 F—#E) 2RBLTI 08
BORKXE VT x5—-EEN) 2ROk L7 2 5—-VREFOTME FRIC,
MATEWZB - HS Y b Y —ERBVBGEFOMBATA ICL SERRRB LA
U, LEMBENICL BN T 25— EEROEHEBARGEFO PSR T3>
METHWIELIZ, B—HSV b ¥ —EFUDRERER, TOAH () Ov=a7
WICEE L TIT > /= (Methods Enzymol ., 152, p704-720, 1987, Biotechniques,
7, p576, 1989).

20 4 1 DRRERABZERNZI 6 DI TV — MZHEL , oNPG BH (o-
nitrophenyl - B -D-galactopyranoside, /O XH#t8!) 100 u 1 ZHFMLT3
TCTOORMEA Fan— Pl RIGEBLEEMREF MUY LSRR, 704 &
B)50 1 1 EMA, FRICT 415nm DRKELEAE LA, BIRE LTROES AFILR
W7+ 4NFFYA F(DMsO, 0. 5 %BE)DHTHREL MO T 15—+
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EEE (A PO—)UE) £1.0 &L, ERNEUHY KEEEERLAE (1),
 COE, yM-16638 RUBHSHI1 (2, ppaR O RUr DEMERERT &N
RN

(% 1]

BAEE (A2 bO-L %1 & LAIBSOHERE)

HRIELEY PPAR « PPAR 6 PPAR 7

YM-16638 1.0 46.2%%* 2.5*
EhHEH) 1 0.6 83.5%%% 10. 3%
Eletovsyon 1.5 1.4 20.6%%

& 20747 =F2 2.2% 1.3 0.9

E Wy 14,643% , 25.0%** 1.5 1.8

4';, cPGI," 15.2% 34.0%* 1.6

TR B B ZIRE (Dunnett type t-test; two-way Dunnett-test):
*) p<0.05, **) p<0.001, **+) p<0.0001
1)RIEEXHK 1 (CRBOEARY
2)RIRC XK 2 [CRBMOEAY
3)ATEEN# 3 ICREM DS
4)AIEEXCHK 4 ICRBOILAY

REF 2 (FHYYNZRBOVZMFED LR TO0~)UE T B SHERES)

Br. J. Pharmacol., 118, pl174-178, 1996 [CEREDFRICHEL, FH¥HIL
ZRWVEmBEIVATFO-VETHRRASERBRET o1,

1)BENA . 5~5 kg DRET HTYIL (NAY—HDHSEBA) (cHLT, 1LY
Y, 50 gDEaYF—#KREAE (Code#s5408, AU T HILEEHE) 1250 m1
DARUES I C(5 mg/kg/day, SIRUBEFMUTEARRICLAE®DZES 0
g RUNFTFH100 g2 1 B2AM/ELABLE, CORGETTHELET H4YY
WEEBBHREOEBMNANW L ERBLE,

AV FO-LRICESSEIEYILE, HBERAK, RS2 3TICHT, HERIC
(ZLEWMIETRMEARZE, R5BEICTIE YM-16638 23 0 mg/kg/day. SLEH 1530
mg/kg/day CADED ICTFMBEL/RAENE 1 A 2@RE L. NFFHIFHOR
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NELUERITS7-06$50 g DBERRICEZBLSICLE,
111)ABHLHLEART 2 BRATL, RE5SRAOHBOH 1 6 BRI SBE
SHIEFHFTTRESHSRM U, RN, BREFOBRSHRUBRERD 2E, &
ENERICT o/ RMUAA/SY VRBMBEHSMEFEHRL, BT 736-10 HAH
SHEHREZRAVT, BREACIVEILRAFO-I(TO)RULDL -aLIFO-JL
(LDL-C) ZKR® /= (F2) .
TE. ETEJRSMELOLBICIVERLE,

[&2]
ZHSYINNEFEILRATO—-ILETHER

TC {E T LDL-C {ETF&E
YM-16638 X5 8 (n=3) 33%* 14%*
EHEM 11258 (n=4) 29%* 34%*

HETMAEEME (Student's t-test) : *) p<0.05

COBR, ¥M-16638 RUSLES 1 (3, BhANELILVRFO—I(TC)ETHR
ZRLU. BICLDL -3V RFO—IL(LDL-C)ETERETRT o &SR NI,

BLEM
4-EROF T ZIVEFBEAFILS. 00g, 1, 3 —=J7OE7anxr1 2. 1
5
g, RUREAUDAB. 32g%N, N—IAFLFRIAT I K sonl RZET3IH
BiF L7, Kok 200m1 Z2MA TEHEEIFATHIM U (200m1 X 1 B), SHBE k%R
(150m1 X1 B), BMABREI IR OALTERLE, 3iB%, 2B4BBLTR=S.
12g%8®/k. F&x2. 87¢g, 2-7AEN—-3 - KAF>—4—-FEFILTIT
/=1, 94 g, RUKREAYDIL2. 76g%N, N=DAFIHRIVATZEE3O
m | PRRT1BREBIFELRE, kk200m | EMATHETFILTHIEL (200mL X 1
B), ARBZEKKE(200m1X1 @), BKBBR IR OALTERLE, 3iB%,
SBERWLTHAONLBES. 3082 YN NASALOT YIS T 4—
(Merck, Kieselgel 60)ICftL, & O0KRIVAZBHSHSATERE (RE=0.75, TLC

R :Merck DC-Fertigplatten Kieselgel 60 F254 BRABE.o00FkN L)%
-16-
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1. 63gi8/. FAMRAK1. 63g%A9/—)L4a0m | BU1NKEEFFUYA
OKBR20. 4m | BT BEMBMERLA, KSR, 1 NIEEUKA Om | EMAL,
WHUARRESR, AF/—N/kThorik, RETICEBRTEZ&ICLY, p—
[3- (4=-FEFN-3-kROFL-2-7OLLT7/+) FOk+L] 71
ZIVEEEET. 13 gEB.
Abs:106-108C
LIRS HE (C22H2606 & L T)
C(%) H(%)
HER{E 68.38 6.78
RER(E 68.35 6.84
FRIFRBUIAA IMy v max (KBr)em™!:

2968,1700,1638,1586,1520,1504,1472,1420,1378,1274 ,1250,1126,
1066,814,790.
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FAROEEE

1. RUFFV-ABEEEECRBEPPAR 6 EMIEERELSIZIPPAR
O Ry BRAEREZETHILEY, RIZFOHELHICHBTINIEEEVRS &
LTEETHaLVATO-IMETHEREETIESERY,

2. AVRFAO-METERMLDLIALVRFO-IETERTHIEROHEHE
1 EROESEHARY.

3. p=-[3-(4-F7EFN-3-EROF —-2-FOENTIT/F) T
ORF 2] 7z VBRI EDRBRHENICHR SN IELEYRS L LTAETS
AVRATO-METERZBT5ESFHRY.

4. AVARATO-IETEREETALAMERETIEODHETH-T. ~
WAF2 )~ LATEREELEBEP P AR 6 ELER, RIZPPAR 6 BRUTE
HILERZANRT A LEBHRETIHE,
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SEQUENCE LISTING

<110> Yamanouchi Pharmaceutical Co., Ltd.

<120> Pharmaceutical compositions for cholesterol lowering effect

<130> Y9811-PCT

<140>

<141>

<150> JP H09-198232

<151> 1997-07-24

<160> 6

<170> PatentIn Ver. 2.0

<210> 1

<211> 30
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<212> DNA

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: A 5'-end
. primer for cloning of ligand binding domain of
mouse peroxisome proliferator-activated receptor

alpha

<400> 1

ttcccgggga tgtcacacaa tgcaattcgce 30

<210> 2
<211> 35
<212> DNA

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: A 3'-end

primer for cloning of ligand binding domain of

2/5
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mouse peroxisome proliferator-activated receptor

alpha

<400> 2

ttggatcctc agtacaaaat gtctctgtag atctc

<210> 3
<211> 26
<212> DNA

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence:A 5'-end primer
for cloning of ligand binding domain of mouse

peroxisome proliferator-activated receptor delta

<400> 3

ttcccgggeca tgtcgcacaa cgctat

<210> 4

3/5
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<211> 30
<212> DNA

<213> Artificial Sequence

<220>

<223)> Description of Artificial Sequence: A 3'-end
primer for cloning of ligand binding domain of
mouse peroxisome proliferator-activated receptor

delta

<400> 4

ttggatcctt agtacatgtc cttgtagatt 30

<210> 5
<211> 27
<212> DNA

<213> Artificial Sequence

<220>

<223> Description of Artificial Sequence:A 5'-end primer

4/5
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for cloning of ligand binding domain of mouse

peroxisome. proliferator-activated receptor gamma

<400> 5

ttcccgggga tgtctcacaa tgecatc 27

<210> 6
<211> 29
<212> DNA

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence:A 3'-end primer
for cloning of ligand binding domain of mouse

peroxisome proliferator-activated receptor gamma

<400> 6

ttggatccct aatacaagtc cttgtagat 29

5/5
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